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The special conjecture that the atomic weights of the elements may be found to be whole multiples of the atomic weight of hydrogen, was for long confused with the general hypothesis that the atoms of the elements may be aggregations of the same primordial atom. The assumption is often made in memoirs on atomic weights that to prove the impossibility of expressing the atomic weights of certain elements by whole numbers, on the hydrogen scale, is to disprove the hypothesis of the primordial atom. That hypothesis can neither be proved nor disproved by determinations of the values of atomic weights.
The history of chemistry makes very clear the aid which has been given to the advance of accurate knowledge by the expression of the facts of chemical composition in terms of elements and compounds. That history also declares unhesitatingly that the only fruitful conception of element has been that which Lavoisier brought home to chemists by the uses he made of it, and Davy emphasized in the expression undecom-poundcd s-ubstanee. The moment any chemist has said, 'an clement is a substance which cannot be decomposed/ he has found himself in slippery places.
No means has been discovered which shall determine whether a substance is absolutely undecomposable; ". . . the only difference between elements and compounds consists in the supposed impossibility of proving the so-called elements to be compounds'1 (CXstwald, "The Faraday Lecture/' C.8. Journal, 85, 520 [1904]).
Since the time of Lavoisier, the criterion of actual decomposition has been the formation from a determinate mass of a substance of two or more different substances, the mass of each of which is less than that of the original, and the sum of whose masses is equal to the mass of the original substance. As investigation has proceeded, finer means have been found for detecting minute changes of mass. The properties of radioactive substances are such that
" the quantity of those substances which can be detected is to the corresponding amount of the other elements which have to be detected by the ordinary methods of chemical analysis, in the proportion of a second to thousands of years. Thus, changes which would have to go on from almost geological epochs with the non-radioactive substances, before they become large